Introduction
============

Infertility is a major reproductive health problem affecting a huge proportion of the young population worldwide. It is experienced by about 10% - 15% of couples early after marriage ([@B1]) and by almost one out of seven couples overall ([@B2]). The world health organization (WHO) defines infertility as a disease of the reproductive system due to which a non-contraception couple fails to achieve pregnancy over at least 12 months ([@B3]). However, other references have sometimes described infertility as failure to achieve pregnancy after two years of unprotected sex ([@B4]). The numerous factors leading to infertility in a couple can be attributed to the husband (30%), the wife (40%), or both (39%) ([@B5]). Meanwhile, the cause of infertility is still unknown in 30% of the couples. The most frequent causes of infertility in Asian countries, including Iran, are sperm abnormalities, fallopian tube disorders, and ovulatory dysfunction ([@B6]).

As the emergence of assisted reproductive technology (ART) has eliminated many problems faced by infertile couples, more couples in developed countries tend to use the technology every day. Needless to say, while this increased demand has imposed great economic burden on public health sector of the mentioned countries, the success rate of the ART is as low as 37% in women under 35 years old, 16% in 40-year old women, and 2% in women over 43 years old ([@B7]). Consequently, lifestyle has received more attention as a major factor contributing to general and reproductive health ([@B8]). Lifestyle was first introduced as a determinant of health in 1970 and this relationship has been further examined ever since. The WHO has defined healthy lifestyle as a series of behaviors ensuring an individual's physical and mental health([@B9]). While physical quality of life encompasses nutrition, physical activity, and sleep, mental quality of life deals with social relationships, coping with stress, enquiry and learning, and spirituality ([@B9]).

Lifestyle is defined based on certain behavioral patterns produced by the interactions between personal characteristics, social relationships, environmental conditions, and socioeconomic situations ([@B10]). MacDonald and Thompson (2005) introduced the dimensions of lifestyle as nutrition, exercising, self-care, smoking, consumption of alcohol and illegal drugs, social relations, and control of stress ([@B11]).

Contemporary life has increased specific lifestyle-related factors. For instance, obesity, which may arise from immobility or inappropriate diet, can in turn cause hormone imbalance ([@B8]). According to previous researches, improved insulin sensitivity in women with polycystic ovary syndrome can suggest the effects of physical activity on the reproductive system ([@B12]). Rovonta et al. (2010) found unsaturated and saturated fat consumption to be respectively 23% and 7% higher in infertile women under 50 years old in fertile women of the same age. The rates were also higher in infertile men (compared to fertile men) by 6%. However, the two groups of women were not significantly different in the level of physical activity ([@B13]). Braga et al. (2011) found sperm concentration to be negatively correlated with alcohol use and body mass index and positively correlated with the number of daily meals and the amount of consumed cereals. In addition, sperm motility had negative correlations with not only body mass index, but also alcohol and cigarette use. A positive correlation was also observed between normal sperm morphology and fruit and vegetable intake ([@B14]). Twigt *et al*. (2012) proposed diet modification as a method to boost the chance of pregnancy in women undergoing ART ([@B15]). Despite the crucial role of lifestyle, as a multifactorial concept based on Macdonald definition, in fertility, it has been rarely studied in Iranian infertile couples. Moreover, the few available studies in this field have merely focused on certain dimensions of this phenomenon. Therefore, the present research attempted to compare the lifestyles of fertile and infertile couples in Iran.

Materials and methods
=====================

The study population in this descriptive analytical study comprised all fertile couples visiting various medical centers in Kermanshah (Iran) and all infertile couples attending Motazedi Infertility Center (Kermanshah, Iran) in 2013 from April to January. The couples were only recruited if they were Iranian, 18-45 years old, and literate. Couples were considered fertile if the woman had given birth to at least one child (over six months before the study) and had gotten pregnant without ART. On the other hand, couples who had an infertility diagnosis for more than a year were regarded as infertile. Couples with a history of chronic diseases and an ongoing pregnancy were not included. While the fertile couples were selected from the six districts of Kermanshah using stratified sampling, convenience sampling was applied to select infertile couples. Finally, the eligible couples who provided written consent entered the study.

Based on statistical calculations, the sample size was determined as 108 fertile and 108 infertile couples. Data were collected through a demographic and fertility/infertility questionnaire containing items on age, ethnicity, occupation, occupational exposure to particular substances, education level, type of ownership, family size, number of pregnancies, and duration and cause of infertility. A lifestyle questionnaire was also prepared to assess the participants' nutrition, physical activity, inappropriate health behaviors, perceived social support, and responsibility for health. A total of 16 researcher-made items (scored based on a four-point Likert scale) were used to evaluate nutrition. While the total scores of these items ranged between 16 and 64, scores \< 33.3%, 33.3% - 66.6%, and \> 66.6% of the maximum scores were considered to represent poor, fairly good, and proper nutrition, respectively ([@B14]). The 27-item long-form International Physical Activity Questionnaire (IPAQ), whose validity and reliability had been previously confirmed by numerous studies was administered to measure physical activity ([@B16], [@B17]). The IPAQ calculates the energy requirement of each activity by multiplying its metabolic equivalent of task (MET) by the minutes performed (MET-minute) per week. After summing all energy requirements, values below 600, 600-3000, and over 3000 MET-minute/week were considered to show low, moderate, and high levels of physical activity, respectively. In order that all of life sub groups Can be calculated together, physical activity was scored on a seven-point Likert scale from 1 to seven indicating 0 - 499, 500 - 999, 1000 - 1499, 1500 - 1999, 2000 - 2499, 2500 - 2999, and 3000 + MET - minute/week, respectively.

A 12-item valid and reliable scale was employed to evaluate perceived social support in three domains of family, friends, and significant others ([@B18]). Since each item was scored 1-7, the total scores ranged between 12 and 84. Low, moderate, and high levels of perceived social support were indicated by scores 12 - 48, 49 - 68, and higher than 68, respectively. Moreover, the responsibility for health was examined through seven researcher - made items based on a four-point Likert scale (7 \< total score \< 28). Scores \<33.3%, 33.3% - 66.6%, and \> 66.6% of the maximum scores corresponded to low, moderate, and high responsibility for health. In Iran Sararoudi *et al.* (2011) reported Cronbach\'s alpha 0.84 for the scale and 0.90, 0.93 and 0.85, respectively for friends, significant others and family subscale. ([@B19]) Mirabzadeh *et al* (2013) reported Cronbach\'s alpha coefficient and the intra-class correlation coefficient (ICC) for this tool 0.89 and 0.92, respectively ([@B20]).

The participants' cigarette and opiate smoking habits were studied using seven researcher-designed items with a total score of 18. Scores lower than 6, 6-12, and higher than 12 represented High, Moderate, and Low level of health behaviors, respectively. Finally, the scores of the five dimensions of lifestyle were calculated as percent values and summed up. Total scores less than 33.3%, 33.3%-66.6%, and greater than 66.6% of the total obtainable score were interpreted as unhealthy, relatively healthy, and healthy lifestyle, respectively.

In order to measure the content validity of the lifestyle questionnaire, it was distributed among 10 faculty members of the School of Nursing and Midwifery (Shahid Beheshti University of Medical Sciences, Tehran, Iran) and two nutritionists. They were requested to carefully read all items and provide their comments. The test-retest reliability of the questionnaire was also assessed (External consistency). Pearson's correlation coefficient and Cronbach's alpha) Internal consistency( for the lifestyle questionnaire and its dimensions were computed as 0.7, which was within the acceptable range. In the dimensions of nutrition, responsibility for health, and inappropriate health, the Pearson's correlation coefficient were 0.97 - 0.97 - 0.98, respectively.

Cronbach\'s alpha coefficients in all aspects of nutrition, responsibility for health, inappropriate health were 0.76 - 0.76 - 0.75, respectively The study was approved by the ethic committee of Shahid Beheshti University of Medical Sciences, Tehran, Iran (SBMU.REC.1392. 285).

**Statistical analysis**

The collected data were presented using descriptive indices such as mean, standard deviation for quantitative data, frequency and percentage for qualitative data. Chi-square, t tests, GEE (Generalized Estimating equation) test, and logistic regression analysis were performed to analyze the data. The P values less than 0.05 were considered significant in all analyses.

Results
=======

Fertile and infertile women as well as fertile and infertile men were significantly different in terms of age (P= 0.04), ethnicity (p\< 0.001), and education level (P= 0.006). Furthermore, there was a significant difference between fertile and infertile females in occupation (p\< 0.001), and between fertile and infertile males in occupational exposure to substances (P= 0.002) ([Table I](#T1){ref-type="table"}).

Most fertile women (62%) had gotten pregnant only once. The duration of infertility in 70.4% of the infertile couples was 36 months and ovulatory disorders were responsible for 40.7% of cases of infertility. The two groups had no significant differences in family size ،age،or type of ownership.

According to the scores of the lifestyle questionnaire, fertile and infertile women were significantly different in terms of nutrition (p\< 0.001), physical activity (p= 0.03). Similarly, fertile and infertile men had significant differences in inappropriate health behaviors, responsibility for health, physical activity, and perceived social support (p\< 0.001) ([Table II](#T2){ref-type="table"}).

Moreover, significant differences in all dimensions of lifestyle, except nutrition, were detected between fertile and infertile couples (004) ([Table III](#T3){ref-type="table"}).

###### 

Demographic and fertility characteristics comparison of fertile and infertile men and women

  **Variables**                    **Infertile men**   **Fertile men**   **p-value**   **Infertile women**   **Fertile women**   **p-value**
  -------------------------------- ------------------- ----------------- ------------- --------------------- ------------------- -------------
  Age (year) (Mean±SD)             32.30±4.62          30.40±5.41        0.040\*       30.43±5.05            28.91±5.50          0.040\*
  **Ethnicity %** **(n)**                                                                                                        
  Kord                             71.3 (77)           75 (81)           0.020\*\*     88 (95)               66.7 (72)           0.000\*\*
  Fars                             13.9 (15)           24.1 (26)                       4.6 (5)               33.3 (36)           
  Lur                              14.8 (16)           0.9 (1)                         7.4 (8)               0                   
  **Education level %(n)**                                                                                                       
  High school and lower            35.7 (58)           66.7 (72)         0.004\*\*     69.4 (75)             66.7 (72)           0.006\*\*
  Collegiate                       64.3 (50)           33.3 (36)                       30.6 (33)             33.3 (36)           
  **Occupation**                                                                                                                 
  House wife                       \-                  \-                              71.3 (77)             69.4 (75)           0.000\*\*
  Worker                           37 (40)             31.5 (34)         0.480\*\*     \(2\)                 2.8 (3)             
  Employee                         19.4 (21)           32.4 (35)                       5.6 (6)               13.9 (15)           
  Other                            43.6 (47)           36.1 (39)                       21.3 (23)             13.9 (15)           
  **Occupational Exposure %(n)**                                                                                                 
  Waste home                       7.4 (8)             9.3 (10)                        63.8 (69)             73 (79)             
  Chemical                         13.9 (15)           10.2 (11)         0.002\*\*     1.9 (2)               3.7 (4)             0.220\*\*
  Industrial                       4.6 (5)             3.6 (4)                         3.7 (4)               0                   
  Paper                            28.7 (31)           41.7 (45)                       18.5 (20)             16.7 (18)           
  Other                            45 (49)             35.2 (38)                       12.1 (13)             6.6 (7)             

\*Student's *t*test; \*\* chi-square test

###### 

Frequency distribution of scores of lifestyle and its comparison of dimensions among fertile and infertile men and women

  **Variables %(n)**              **Infertile men**   **Fertile men**   **p-value**   **Infertile women**   **Fertile women**   **p-value**
  ------------------------------- ------------------- ----------------- ------------- --------------------- ------------------- -------------
  **Nutrition**                                                                                                                 
        Proper                    50.9 (55)           40.7 (44)         0.200         48.1 (52)             70.4 (76)           0.001
        Fairly good               49.1 (53)           59.3 (64)                       51.9 (56)             29.6 (32)           
  **Physical activity**                                                                                                         
        High                      2.8 (3)             0                 0.001         20.4 (22)             9.3 (10)            0.030
        Moderate                  96.3 (104)          87 (94)                         73.1 (79)             86.1 (93)           
        Low                       0.9 (1)             13 (14)                         6.5 (7)               4.6 (5)             
  **Un** **appropriate health**                                                                                                 
        Low                       88 (95)             98.1 (106)        0.030         95.4 (103)            98.1 (106)          0.240
        Moderate                  12 (13)             1.9 (2)                         4.6 (5)               1.9 (2)             
  **Perceived social support**                                                                                                  
        High                      16.7 (18)           4.6 (5)           0.001         0                     35.2 (38)           0.001
        Moderate                  83.3 (90)           92.6 (100)                      13.9 (15)             59.3 (64)           
        Low                       0                   2.8 (3)                         86.1 (93)             5.5 (6)             
  **Responsibility for health**                                                                                                 
        High                      35.2 (38)           76.9 (83)         0.001         75 (81)               77.8 (84)           0.760
        Moderate                  64.8 (70)           23.1 (25)                       25 (27)               22.2 (24)           
  **Total life style**                                                                                                          
        Healthy                   72.2 (78)           81.5 (88)         0.100         69.4 (75)             83.3 (90)           0.030
        Relatively healthy        27.8 (30)           88.5 (20)                       30.6 (33)             16.7 (18)           

chi-square test

###### 

The marginal model for comparison (GEE) of lifestyle and its dimensions between fertile and infertile men and women

  **p-value**   **Standard error**   **B** [\^\^](#TFN3){ref-type="table-fn"}   **Exp (B** [\^](#TFN2){ref-type="table-fn"} **)=OR**   **Lifestyle dimension**   
  ------------- -------------------- ------------------------------------------ ------------------------------------------------------ ------------------------- ---------------------------------
  0.130         0.19                 -0.28                                      0.74                                                   Fertile couples           Nutrition
                                                                                                                                       Infertile couples         
  \<0.001       0.31                 -1.16                                      0.31                                                   Fertile couples           Physical activity
                                                                                                                                       Infertile couples         
  \<0.001       0.36                 -3.13                                      0.04                                                   Fertile couples           Perceived social support
                                                                                                                                       Infertile couples         
  \<0.001       0.19                 -1.02                                      0.37                                                   Fertile couples           Responsibility for health
                                                                                                                                       Infertile couples         
  0.010         0.57                 -1.37                                      0.26                                                   Fertile couples           Un appropriate health behaviors
                                                                                                                                       Infertile couples         
  0.004         0.22                 -0.65                                      0.53                                                   Fertile couples           Total life style
                                                                                                                                       Infertile couples         

GEE: Generalized estimating equation; Exp: Exponential; OR:Oods Ratio;

Standard Beta;

Un standard Beta;

Refrence category

Discussion
==========

Based on the finding, most studied fertile and infertile couples had appropriate lifestyle. However, there were statistically significant differences between the two groups in terms of physical activity, perceived social support, responsibility for health, and inappropriat health behaviors.

Researches on the relation between lifestyle and fertility has yielded contradicting results. Revonta *et al*. stated that infertile women and fertile men had more favorable nutritional status compared to fertile women and infertile men ([@B28]). On the other hand, cigarette smoking and alcohol use were more common in infertile women and fertile men than in the rest of the study population. However, no significant differences in physical activity were observed between fertile and infertile women or fertile and infertile men ([@B13]). Homan *et al*. examined various dimensions of lifestyle including nutrition, physical activity, cigarette smoking, alcohol and drug abuse, and caffeine consumption. They found that All couples had unhealthy life style ([@B21]). Such inconsistency between the results of various studies can be attributed to the evaluation of different dimensions of lifestyle or the concept as a whole, the administration of different questionnaires, different sample sizes, and unalike cultural and religious contexts. Oborna *et al*. reported the levels of unnatural and harmful fatty acids to be significantly higher in infertile men's plasma and seminal fluid than in fertile men's ([@B22]). Moreover, Colombo *et al*. calculated proteins, fats, and carbohydrates to comprise 16%, 33%, and 52% of infertile women's diet, respectively. These women were also found to consume too little high-fiber foods such as fruit and vegetables ([@B23]). The difference between these findings and the results of the present research can be justified by the fact that the two groups in previous studies generally matched in terms of age, education, and place of residence. On the other hand, while we applied a researcher-made questionnaire, Oborna *et al*. and Colomba *et al*. respectively used the international Food Frequency questionnaire and laboratory tests to collect data ([@B22], [@B23]). As social and external factors, e.g. education level can increase people's knowledge about health-related behaviors and their necessity, the favorable nutritional status of infertile men against fertile men in this study might have been caused by their higher levels of education. In addition, the significantly different ethnicity of fertile and infertile women might have contributed to their dissimilar nutritional status ([@B22], [@B23]).

While the results of this study regarding physical activity were similar to the findings of Homan *et al*. They were not in agreement with the findings of Gudmundsdottir *et al*. (2009), Esmaeilzadeh *et al*. and Wise *et al*. ([@B8], [@B24]-[@B26]). Gudmundsdottir *et al*. found fertile women to be less active than infertile women. They reported these women had a high level of physical activity ([@B24]). Likewise, most infertile subjects in studies performed by Esmaeilzadeh *et al*. and Wise *et al*. had high levels of physical activity ([@B25], [@B26]). Meanwhile, Wise *et al*. indicated that only 14% of their participants had high levels of physical activity. Regular physical activity has been proved to control blood glucose and insulin levels, adjust luteinizing and follicle-stimulating hormones, and increase the level of testosterone ([@B12]). The observed inconsistencies between the results of various studies might have been caused by the use of different questionnaires. Moreover, the participants\' perception of intense and moderate physical activity might have affected the obtained results. Therefore, further studies are required to assess the correlations between body mass index and intensity and duration of physical activity in fertile and infertile men and women.

The findings of this study about inappropriat health behaviors did not match the results of previous studies. Ariyanpour et al. failed to establish a significant difference in smoking between fertile couples and the rest of the population ([@B27]). However, Braga et al. found 53/2% of infertile men smocked cigarette regularly ([@B14]). Wright *et al*. stated that only 9.3% of the participating infertile women were smokers at the time of the study ([@B28]). Revonta *et al*. suggested a lack of a significant difference in smoking and alcohol use between fertile and infertile men ([@B13]). Nevertheless, nicotine, existing in cigarettes and other tobacco products, has been proved to exert negative effects on ovarian follicles, cell membrane proteins, and genetic content of the sperm through the production of oxygen free radicals, including hydrogen peroxide ([@B25]). Meanwhile, considering the specific cultural and religious context in Iran, the study participants, especially women, might have refused to provide accurate data about their smoking habits and other inappropriate health behaviors. Such a fear of stigmatization could have been responsible for low frequency of inappropriate health behaviors in the studied population. On the other hand, the dependence of inappropriate health behaviors on factors such as gender differences, level of stress, depression, and low perceived social support can justify their higher frequency in infertile couples than in fertile participants ([@B29]).

Infertile women in the current research had significantly lower perceived social support compared to the other participants. While similar results were published by Wongpakaran et al. and slade *et al*. ([@B30], [@B18]). Studies by Heidari *et al*. in Mashhad (Iran) and Lund et al. in Denmark revealed that most infertile individuals received greater social and emotional support from their families and spouses ([@B31], [@B32]). Interpersonal relationships could prevent impaired secretion of gonadotropins,local effects of catecholamines, and immunological disturbances, which might occur due to the stress caused by infertility ([@B33]). The low level of social support in infertile women might be due to the negative feeling of being isolated and different from others and, consequently, the reduction of infertility stress and failure to receive others' social support, which needs broader studies and consultative and supportive efforts ([@B30]).

Similar to the findings of the current study, in a study which was performed by Mercer et al. found higher responsibility for health in women than in men ([@B34]). Meanwhile, the contrasting results reported by Nekuei et al. in Isfahan could have probably been caused by improper evaluation of too many risk factors of infertility ([@B35]). Finally, when responsibility for health is concerned, acquiring health-related information from sources such as other people and mass media depends on individuals' mental and psychological characteristics rather than their education level. On the other hand, gender is a determinant of lifestyle-related behaviors that can determine responsibility for health in fertile and infertile women. Disapproval of some of the questions in the area of health behavior was led to their elimination.

Conclusion
==========

Fertile and infertile couples in the current study were significantly different in terms of physical activity, perceived social support, responsibility for health, and inappropriate health behaviors. Further and broader studies are warranted to facilitate the planning of relevant interventions.
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